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Abstract
The current re-emergence of human monkeypox (HMPX) is a global concern for endemic and non-endemic countries, but healthcare workers in some regions, like Asia, have less experience with identifying and treating HMPX cases. This study aimed to assess the confidence and its predictors in HMPX case management among general practitioners (GPs), the frontline doctors in Indonesia, and to explore their perspectives on HMPX. Between May and July 2019, GPs in Indonesia completed an online-based survey. The questionnaire collected information on GPs' confidence, perspective, sociodemographic, workplace and professional characteristics, exposure to HMPX information and knowledge on HMPX. A logistic regression analysis was employed to explore the explanatory variables influencing the confidence and the perspective. We included 395 GPs in our analysis (77.4% out of 510 responses received) of which 10.1% and 34.9% were classified having good confidence using an 80% and 70% cut-off for confidence score, respectively. In the adjusted analysis, receiving information about HMPX during medical training was the only variable significantly associated with good confidence (adjusted odds ratio 2.74, 95% confidence interval 1.57 to 4.78 and p<0.001). Approximately 73.6% and 77.9% of GPs agreed that HMPX is an important infectious disease and it has potential to detrimentally impact the Indonesian economy, respectively. In addition, 88.8% of GPs suggested that the disease should be incorporated into the National Medical Curriculum of Indonesia. In conclusion, in case of HMPX outbreak, majority of the GPs in Indonesia seem to be less confident in
Introduction
Human monkeypox (HMPX), caused by the monkeypox virus (MPXV) which belongs to the Orthopoxvirus genus, is a zoonotic infection and is characterized by smallpox-like signs and symptoms with a lower case fatality (Beer and Rao, 2019) . The similarities with smallpox include timing of symptom onset, rash distribution, and timing of rash occurrence (Petersen et al., 2019b; WHO, 2017 WHO, , 2018 . Since the first HMPX case was reported in the Democratic Republic of Congo in 1970, several outbreaks and sporadic cases have been reported in west and central African countries (Beer and Rao, 2019) .
The number of HMPX cases has increased significantly over the past two decades (Durski et al., 2018; Petersen et al., 2019b) and it is now considered the most important Orthopoxvirus from a public health perspective because of this increase in cases (Yinka-Ogunleye et al., 2019) . Recent HMPX outbreaks were reported in Republic of Congo, the Democratic Republic of Congo, Central African Republic, Republic of Congo, Liberia, Nigeria and Cameroon (Beer and Rao, 2019; Ogoina et al., 2019; Yinka-Ogunleye et al., 2019) . In the 2017-2018 outbreak in Nigeria, after not being reported for over 20 years, the case fatality rate was 6% (Yinka-Ogunleye et al., 2019) . Imported HMPX cases also have been reported in the United States (Reed et al., 2004; Sejvar et al., 2004) , the UK (Vaughan et al., 2018) , and Israel (Erez et al., 2019) . In Asia, the first confirmed HMPX case was reported in Singapore in May 2019; the patient was a Nigerian man who attended a workshop in Singapore (Ng et al., 2019) . The emergence of HMPX in different locations throughout the world indicates that this is a problem of global importance.
A recent systematic review suggests that the secondary attack rate may be as high as 10% in unvaccinated contacts (Beer and Rao, 2019) . This indicates that there is the potential for human-to-human transmission of MPXV in healthcare facilities between cases and either other patients or healthcare workers (HCWs). Healthcare centers are one important source of MPXV transmission. Healthcare-related transmission have been reported in many countries in Republic of the Congo (Learned et al., 2005) , Central African Republic (Nakoune et al., 2017 ), Nigeria (Yinka-Ogunleye et al., 2019 , and the Democratic Republic of the Congo (Petersen et al., 2019a) . There is approximately 1%
HCWs have been infected for every 100 HMPX cases (Beer and Rao, 2019; Petersen et al., 2019a) .
A previous study in an Asian country, Indonesia, found that the knowledge of HMPX among general practitioners (GPs) is very low and approximately only 10% of them had a good knowledge . Some reasons have been proposed to explain this low level of knowledge: (a) no HMPX cases have been reported in Indonesia; and (b) the disease is not required to be taught in medical schools in the country according to the Indonesian Standard of Medical Doctor Competency (Standar Kompetensi Dokter Indonesia, SKDI) (Indonesian Medical Council, 2006) .
The current re-emergence of HMPX requires not only a prevention strategy but also early detection, quick response and proper management from frontline HCWs in the region. HCWs should be knowledgeable about the clinical symptoms of HMPX to be able to quickly identify, report, and manage the new cases to prevent outbreak. With very rare cases and relatively new disease in the region (Ng et al., 2019) and lack of knowledge of HMPX , frontline HCWs might have no confidence managing the cases if a HMPX outbreak occurred. This problem has been shown for other emerging infectious diseases; in Taiwan, for example, more than 70% of nurses expressed a lack of confidence being involved in managing severe acute respiratory syndrome (Hsu et al., 2006) . The present study was undertaken to assess GPs' confidence in one of the Asian countries, Indonesia, in facing HMPX cases based on their current knowledge, skills and their workplace facilities. In addition, this study also sought to assess their perspective on HMPX.
Methods

Study design, setting and participants
Following the design and setting of previous studies (Harapan et al., 2017a; Harapan et al., 2018a; Harapan et al., 2019) , an online cross-sectional study was conducted in Indonesia between 25 May 2019 and 25 July 2019. The population was all registered GPs. In Indonesia, a GP is awarded after a course of six years and a clinical internship in medical schools. Afterwards, GPs are eligible to complete non-clinical higher degrees (i.e. master's and doctoral degrees) or enroll in residency programs to become a specialist doctor. GPs completing the non-clinical degrees are still considered GPs, whereas GPs completing residency training are considered specialists and not GPs. GPs are the frontline HCWs who work at community health centers in Indonesia. They are responsible for the diagnosis, treatment, and prevention of a wide range of diseases.
Citizens must first visit with a GP at a community health center before being able to be referred to a higher-level hospital (Harapan et al., 2018b; Yufika et al., 2020) . Because no similar study had been conducted, to calculate the sample size it was assumed that 50% GPs would have good confidence. There are 50,198 GPs in Indonesia in 2019; and using a confidence interval of 95% and a 5% margin of error, 382 respondents were required as minimum sample size. To recruit study participants, using a convenience sampling method, the invitations to complete the survey were distributed to the social media platform (WhatsApp, Facebook and Instagram) and sent by email to the members of doctor groups or organizations (Indonesian Medical Association and Indonesian General Practitioner Association). The survey was made using Survey Monkey. Up to two reminders were sent after the initial message. No randomization was conducted.
Before participating, the candidates were provided with information on the aims of the study, its expected benefits, the study team members and contact details of the principal investigator. They also informed that they could exit the survey at any point. Those who agreed to participate were asked to provided their consent to participate. The survey was estimated to take approximately 7-10 minutes to be completed.
Study instrument and variables
A questionnaire was designed and developed to assess the GPs' self-confidence as well as their perspective on HMPX. The questionnaire covered a vary explanatory variables such as sociodemographic data, workplace characteristics, medical professional characteristics, exposure to HMPX information and knowledge on HMPX. The content of the questionnaire was evaluated by a committee consisting two medical microbiologists and a family medicine doctor. A pilot study was conducted among fifteen GPs and corrections were made accordingly.
Measures
Response variables
The main dependent variable in this study was GPs' self-confidence to diagnose and treat the HMPX cases based on their current knowledge, their current skills and the current facilities of their workplace. To ascertain the confidence, participants were asked three questions: (a) "Are you confident to diagnose monkeypox cases based on your current knowledge and skills?"; (b) "Are you confident to diagnose monkeypox cases based on the ability of your current facility to do diagnostic test?"; and (c) "Are you confident to manage monkeypox cases, if any, based on your current knowledge and skills?" The possible responses were "yes" or "no" in which the "yes" response was given a score of one while "no" response was given score of zero. The score of each question were summed into a single scale ranging from 0 to 3, in which higher scores indicate better confidence. This scoring system has been used previously (Harapan et al., 2017a; Harapan et al., 2018a; Harapan et al., 2018b; Harapan et al., 2019) .
In addition, respondents were also asked their perspectives on HMPX, including: 
Explanatory variables a. Sociodemographic data
Sociodemographic data of the participants such as gender, age, educational attainment, type of job, current location, and monthly income were collected. Age was grouped into those 30-years-old or younger and older than 30-years old to make ages comparable to previous work (Harapan et al., 2018a; Harapan et al., 2019) . Educational attainment was dichotomized into GP and GP with master or doctorate degree while type of job was divided into GP and GP with residency.
The current location of participants was initially divided into the western, central and eastern part of Indonesia. Due to the low number of GPs in the eastern part, we combined the eastern and central regions together. Individual monthly income was measured by asking the participants to choose the closest amount of money from a provided list in Indonesian Rupiah (IDR) and then dichotomized to less than IDR 5 million (equivalent to less than US$ 356.3, using a November 2019 exchange rate) and IDR 5 million or more (US$ 356.3 or more).
b. Workplace characteristics
In this domain, the participants were asked about the type and location of the workplace. Type of workplace was divided into community health center (known as Pusat Kesehatan Masyarakat Puskesmas), private clinic, private hospital and public hospital. The location of workplace was divided into district, regency and province, which can be classified as rural, sub-urban or urban setting.
c. Professional characteristics
The participants were asked their alma mater and the length of medical experience.
Medical experience was defined as distance in years between the first time the participant received the first medical license and the time of survey. They were also asked whether they have attended local, national or international conference in the last five months.
d. Exposure to HMPX information and knowledge on HMPX
To measure exposure to HMPX information, participants were asked whether they had ever received information about HMPX during their medical education, and whether they had heard HMPX prior to the survey. For those who had heard before, they were asked the time: within several days or weeks ago or within last month or later. To measure participants' knowledge on HMPX, a questionnaire consisting of 21 questions, was used. The questionnaire measured the knowledge on causative agent, transmission, epidemiology, signs and symptoms, and management of HMPX. All questions consisted of two possible responses in which a correct response was given a score of one while zero for an incorrect response. The score of each response were then summed into an additive scale ranging from 0 to 21, in which higher scores indicate better knowledge on HMPX. Finally, the knowledge of each individual was dichotomized as good and poor based on a 80% cut-off: good indicated a participant answered correctly >80% of questions (i.e. at least 17 out of the total 21 questions).
Statistical analysis
The level of GPs' confidence was dichotomized into good confidence and less confidence based on two cut-off points; 80% and 70% of the total score (i.e. answered three and two questions correctly, respectively). We have used a similar cut-off point to dichotomize variables in previous studies (Harapan et al., 2017a; Harapan et al., 2018a; Harapan et al., 2017b; Harapan et al., 2016; Harapan et al., 2019) . A two-step logistic regression analysis was used to explore the potential explanatory variables associated with confidence. Using a dichotomous outcome allowed for an easier interpretation of good vs. poor confidence among GPs. In the unadjusted logistic regression, all sociodemographic, workplace characteristics, professional characteristics, HMPX-related information exposure and knowledge of HMPX were included. Variables with p≤0.25 in this step were entered into the multivariable analysis. Estimated unadjusted odds ratio (OR) and adjusted OR (aOR) were interpreted in relation to a reference category.
To assess the possible variables associated with each question within perspective domain, a one-step logistic regression analysis was employed. All estimated ORs in this domain were also interpreted in relation to the same reference category as confidence domain. For all analyses, significance was assessed at α=0.05. Analyses were performed using SPSS for Windows (Version 15, Chicago, IL, USA).
Ethical clearance
In compliance with national legislation and the code of ethical principles, the protocol of 
Results
Participants' characteristics
Out of 510 responses received, a total of 395 (77.4%) were included in the analysis;
data from 115 (22.5%) participants were excluded due to incomplete data; mostly because respondent exited the survey before completing the survey. A vast majority of the participants (86.1%) graduated from universities located in Sumatra and other islands (Table 1) . Almost 70% of them were working in the western part of Indonesia. A majority (68.4%) of the participants were female and more than third (69.9%) were 30 years old or younger. Less than 5% of the participants had an additional master's or doctorate degree and less than 5% had attended an international conference within last five months. Most could be classified in their early career in that 73.4% had ≤5 years of experience, and 51.9% earned less than IDR 5 million each month. In term of HMPX information exposure, only 17.0% of surveyed GPs had heard about HMPX during their medical school and 8.1% of the participants never heard about HMPX prior to the survey. This study found that 9.4% of the participants had good knowledge of HMPX. Table 1 3
.2. General practitioners' confidence and associated factors
In this study, using 80% cut-off, only 40 (10.1%) participants had good confidence in facing HMPX (i.e. confident to diagnose and treat of HMPX cases in their clinical setting based on their current knowledge, skills and their workplace facilities). However, using the lower cut-off to define good confident (i.e. 70% of total scores), 34.9% had good confidence.
Using a 80% cut-off to define good confidence, none of the explanatory variables were associated with GPs' confidence. When using a 70% cut-off to define a good confidence, in unadjusted analyses, attendance at national conferences, length of medical practice, and receipt of HMPX information during medical education were associated with good confidence (Table 1) . Those who attended at least one national conference within the last five months and those who had been working more than ten years had 1.6 times (95% confidence interval CI: 1.07 to 2.52) and 2.8 times (95%CI: 0.05 to 7.46) higher odds of being confident compared to those who did not attend a conference and those who had medical experience of less than one year, respectively. Those who had received education about HMPX during their medical education were more likely to have good confidence compared to those who never received (OR: 2.99; 95%CI: 1.75 to 5.11, p<0.001).
In the multivariable analysis, receiving information of HMPX during medical education was the only variable associated with GPs' confidence in which it increased the odds of had good confidence by approximately 3 times (aOR: 2.74; 95%CI: 1.57 to 4.78;
p<0.001).
General practitioners' perspective and associated factors
Our study found that 73.6% of respondents believed that HMPX is an important infectious problem in Indonesia (Q1 in Table 2 ) and 77.9% of them believed that it could bring detrimental impact to Indonesian economy (Q2). The data also showed that 98.2% of surveyed GPs agreed that the government should provide HMPX trainings to HCWs (Q3) and 88.8% suggested that HMPX should be included in the National Medical Curriculum of Indonesia (Q4).
Compared to GPs in Java, those who lived mainly in western part of Indonesia (Sumatra Island) were more likely to agree that: (a) HMPX is an important infectious disease and could have detrimental impacts on the Indonesian economy; and (b) that the government should provide trainings about HMPX to HCWs (Table 2 ). More women than men agreed that HMPX is an important problem in Indonesia and therefore think that government needs to provide adequate trainings. GPs who were working in the community health services or who lived in rural districts had higher odds of suggesting that the HMPX information should be incorporated into the National Medical Curriculum compared to those who were working in the private clinics or in the capital of provinces (urban areas). Table 2 4. Discussion
Our study found that majority of study participants were female, younger GPs which were in early career which is similar with previous studies (Harapan et al., 2017a; Harapan et al., 2018a; Harapan et al., 2019) ; suggesting the results might reflect the contemporary condition of GPs in Indonesia. There is only a small percentage of GPs in Indonesia who have good confidence in diagnosing and treating HMPX cases in clinical settings. One factor associated with confidence was the length of experience in medical practice. Previous studies found that the length of learning experience (Chen et al., 2019; Hsieh and Nolan, 2015) and prolonged attachment and training in healthcare centers increased self-confidence in medical practices (Lonnbro et al., 2019; McNair et al., 2016) . However, a systematic review of 12 studies between 1966 and 2004, found that longer experience in medical practice was associated with less knowledge. A majority (63%) of studies showed that more experienced GPs, i.e., those with more years of experience, were actually more apt to not adhere to standards of practice for diagnosis, screening, and prevention (Choudhry et al., 2005) . It could be that GPs with longer experience in our study were more confident but less knowledgeable. Therefore, it is important to ensure that the more-experienced GPs receive adequate training and continuing medical education activities (CME) (Choudhry et al., 2005) .
In addition, this study found that good knowledge of HMPX is not associated with higher confidence in managing HMPX cases. This result is plausible since knowledge is not the only aspect of effective patient management. Clinical diagnostic skills and appropriate experience are other factors that produce effective patient care. Miller's pyramid of competence suggests that despite good knowledge being foundational to achieving proficient clinical skills, clinical skills are at a higher level compared to knowledge (Shumway et al., 2003) . The phenomenon is also relevant to the theory of competency development and internalization, the Johari's Window (Ramani et al., 2017) . Individuals with good knowledge might understand their limitations so that they are 'conscious incompetent'. Hence, there would be hesitance in managing this particular case.
Nevertheless, this less-confident attitude is a good entry point for implementing a reflective learning practice (Ramani et al., 2017) , to advance from being an 'unconscious incompetent' to a 'conscious competent' through an experiential learning journey (Yardley et al., 2012) .
As expected, our data indicate that GPs are likely to be more confident if they had received education about HMPX during their education in medical school. This is the only factor associated with GPs' confidence in multivariable model, indicating that incorporating material into medical education could have a large impact on confidence compared to information received from other sources. Learning in a formal curriculum during medical education would provide a better learning experience since an informal information may result in inconsistent outcomes (Baker et al., 2011) . Learners might face conflicts when they are learning from informal resources due to lack of guidance (White et al., 2009) . Unfortunately, the Indonesian Standard of Medical Doctor
Competency do not include HMPX as one of the compulsory diseases to be mastered by Indonesian medical graduates (Indonesian Medical Council, 2012) . Incorporating HMPX into Indonesian Standard of Medical Doctor Competency would force Indonesian medical schools to teach HMPX to medical students. One of the important findings of this study is that GPs who were working in community health centers were more highly likely to agree that HMPX should be involved in the National Medical Curriculum. This indicates, in part, that those working in frontline health central facilities felt a need to have more information about HMPX.
Studies have found geographical differences in health care knowledge across Indonesia.
A previous study have found that GPs in Java Island have better knowledge of HMPX ). Yet we found that more GPs from Sumatra Island believe that HMPX is an important issue that could be associate with negative economic effects and therefore agree that government should provide trainings to the HCWs. This is probably can be explained because the first HMPX case in Asia, May 2019, was reported in Singapore (Ng et al., 2019) which is geographically close to the smaller Indonesian island of Batam and the larger island of Sumatra. Afterward, the Indonesian government strengthened the surveillance system in Batam and the main island of Sumatra by installing thermal scanning system in five ports and preparing hospitals to care for HMPX patients (Fadli and Arbi, 2019) . Batam is also a freeport in Indonesia and an economic center for western Indonesia.
There are some limitations of this study. The results of the present study should be interpreted with caution. Although a minimal sample size was calculated, the number of samples in the present study was far less compared to a comparable nationally representative survey conducted in high income country (Sellers et al., 2015) . The complete response rate (i.e. the rate of completed response out of received responses) in this survey is relatively low (77.4%) and there is potential for selection bias for geographical as some regions in Indonesia are likely to have better internet access than others. Finally, this study assessed a subjective measure, self-confidence, which may not be based on actual knowledge of HMPX.
Conclusion
GPs in Indonesia have low confidence to diagnose and treat of HMPX cases based on their current knowledge, skills and workplace facilities. Although HMPX cases have not been reported in Indonesia, increasing numbers of international air flights into the country every year necessitate a prepared workforce of frontline GPs in the country. 
